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A Clinical Study of Radical Open Heart Operation in Infancy 
hy 
JUN KAWAI 
From the 2nd Surgical Divi山 n.K, t川 UniversityMedical School 
(Director : Prof. Dr. CmTJI Kl¥tURA) 
lnspite of recent advances in the surgical treatment of heart diseases, surgery for 
congenital cardiovascular anomalies in infancy stil has hazards and its operative result is 
not considered as satisfactory because of the high mortality rate in comparison with elderly 
cases. A number of these infants, however, do not respond to pediatrical treatment and 
die before they reach optimal age for radical heart surgery, A safety surgical procedure 
for congenital cardiovascular anomalies in so-called “Critical Phase" should be established 
as soon as possible. 
Thirty-four infants with congenital heart diseases, consisting of one case of ASD, 
thirty cases of large VSD with pulmonary hypertension necessitating patch-graft to close 
septal defect, one case of VSD with PS, and two cases of tetralogy of Fallot with repeated 
anoxic attacks, were subjected to radical operation applying a procedure developed in our 
clinic, The operations were performed safely under profound hypothermia. 
The details of the method and results are as follows : 
1) As a procedure of open heart surgery in infancy, profound hypothermia by 
surface cooling which offered a complete cardiac arrest and dry operation-field was found 
to be more suitable than total extra-corporeal circulation. The hypothermic conditions 
were 17°～25°C by rectal temperature, and arrested periods ranged from 15 to 75 minutes, 
2) Resuscitation and rewarming up to 30°～32°C by rectal temperature were made 
rapidly with aid of partial extra『corporeal circulation, then made slowly up to 37° C by 
surface warming. For the extra”corporeal circulation, venous blood drainage was done 
from right atrium, then blood was rewarmed and oxygenated with use of micro-heart-
lung-machine containing heat-exchanger. Oxygenated warm blood was infused into as-
cending aorta through a infusion canula. 
3) By this method, resuscitation was performed safely without cardiac massage 
which often caused myocardial damage and breal王ageof the repaired portion. In addi-
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tion, the following advantages were observed. A patient with surgical A-V block was 
successfully managed by the method, and also two cases of radical operation on tetralogy 
of Fallot have been performed with the method which maintained adequate asist perfu-
sion following correction of anomalies. 
4) Duplicated auto-pericardium-patchgrafts were used to close septal defects. As 
pericardia were auto-transplantates, post-operative infections were avoided, and the fitings 
to the margin of the septa! defects were so tight that no leakage were observed. 
5) Radical operations on one case of ふmonth-oldgirl weighing 6 kilograms with 
extreme dextroposition of aorta and one case of 6-month-old boy weighing 7 kilograms 
with complete transposition of great vessels and single ventricle, have been carried out by 
the method. The former case was lost because it was misunderstood as simple VSD and 
only simple closure of VSD was done. On the latter case, SENNING’s operation was per-
formed and patch was grafted to VSD of single ventricle and also plasty of pulmonary 
arteηr was done. But six hours after the operation, the patient died from postoperative 
A-V block and residual pulmonary stenosis. 
In conclusion, the method presents us a possibility of radical operation in infancy on 
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Dog Nり．ιW町ght9.3 kg 













Dog ¥o. 5. 九ヘ｛eight9.5 kg 
持一一一一見 rectal temperature 
←一一＿＿. heart rate 
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←一一一－・ arterial pressure 
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表7 生体内各臓器1-i:tの polyeno』cfatty acids含有量
(Alkaline isomerizing method 一利1藤氏改良法によるー和fl藤，長瀬）
Po!yeoic Acids in the Tissues of the Rat 
4 
仁コ EFA-richDiet 
~ EFA-deficient Diet 
2: Dienoic Acid 
3 : Trienoic Acid 



















表8 I》I川 tc1gland1s 
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表13 Long survival experiments after ventriculotomy under hypothermia （斉放）
I：＇＼υt f-IR面面itemperature I Time of circulatorv I No. of long 
- －~上一＿＿＼.~）＿一一一 u旦空白P.t！~i:i_ (r型仁lー 竺型空豆 '.¥!". of deaths 
Control [ 6 ] 17 ー 19 I 20 30 3 3 
Fat E剛 p i 1 1 1s - 20 I 20 30 『 IO
Fat gro叩！s I is - 22 I so s 








































般に行なわれて居り， 殊lζ乳児の Pulmonary 礼町円
bandingの施行は， Sodiumbicarbonate (JOmEq/hour) 









て二重手間となる Pulmonaryartery banding proc町lure
を好んで採用するいj等の恨拠もないであろう． まし






















































f : filter, HE : heat exchanger, P : pump, 
R : reservoir, S : suction pump, A＜》 ：aorta,
LA : left atrium, ド主： pulmonary artery 










Results of Radical Operation for VSD in Infants Under One Year of Age 
I ¥o. of Cases 1 ¥:o. of Deaths I 
3J 13 I 
25 : IO 
















I ~＂＂ I 












Open Heart Surgery in Infancy 
ASD 
VSD 
VSD and PS 











































































PA/AO Pressure Rati日 PulmonaryArteriolar Resistance (1 Unit 80 dyne 
sec. cm-5.) 





1 '.¥o. Deaths ¥ PAR 。 5 。 5 ー＋ JO 。 JO → 20 
2 20 
η1m. :;x 7mm 
max. 21x25mm 
PA/AO PR I '.¥o. Cases 
』 0.4 。
0.41 → 0.6 4 
0.61 -・ 0.8 12 
0.81 → 14 































































































































先き ＼［＿ち予め lmg I kgの；月lj｛＇，－｛ζヘパリン在1'f1/I，右心
耳内lζ脱血管を一本挿入しておく．斯くして後， tTの
大静脈，次いで大動脈，町fi動l阪をも述、l析したい大動




















































































例肘I1例lζSurgicalA-V Blockを1t1I＇した が， ζれ
もペース・メーカーの応用により，而も部分的体外循
環法による復評置が行なわれたがためによくそれに対
表19 Base Excess 
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なく，仮令心室細動が心血流遮断解 ;: 100 
除後lζ発生しても，それが容易Eつ 5 80 
直ちに除細動され得ること，吏には ・ 60 





































I 2 3 4 5 6 7 -8 9 10 1112 13 14 15 Day 
SURGICAL A-V BLOCK 民主 10~ 平















































































































表24 Postoperative Respiratory Care of Infants oJfter Open-heart l~adiC8l Operation 
1. Respirator 
2. Oz-tent (max 6days. average 20 hours) 
3. Turning of patient （【l15 minut白 for6 hours, then, q 1 /2or I hour) 
4目 Ultrasonicnebulizer 
5. Others 
表25 Postoperative Fluid Therapy For Infant 
Volume ; 2 3 ml/kg/hr 
Duration ; average 15 hrs (Open heart) 
12 hrs (PD入）
Component ; 
i¥1 Na 50mEq B) 48 mEq 
K 8 5 
Ca 1.8 
Cl 42 48 
HC03 17.8 
glucose 30 g 36g 
一一一一一一
lOOOml !OOOml 
Ringer液l,Darrow液 1, 5 %糖液3の割合としたあ
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BM Basement membrane, 
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写真4 ィ、υj欠)j旨酸欠之ラッテに過給剰水を行なった場合の肺水腫像 （山口）
AL 
矢印 Sch It'l吋 Jl，トI貯 Offnu11gen. 主E：λ！日刊,i《1epithelium, .:<i.L ：λ｜、引》Lirlumen, 
BM: B<‘1sement membrane, ( ・1,: Capill川、 lumen, ( "E: Capillary e11dnthelium 
写真5 ミトコンドリア・ヤリステーの'i＠：子顕微鏡像
f矢印： Elementaryparticleの千／｛I：を示す.Fernand引－Moranet al.) 
